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Meckel’s diverticulum and vitelline duct cysts result from incomplete obliteration of the vitelline or
omphalomesenteric duct in utero. We report a case of an infant with a vitelline duct remnant within an
inguinal hernia sac, incidentally encountered during inguinal herniorrhaphy and orchidopexy. The cystic
remnant had a ﬁbrous connection to the umbilical ring, suggesting an auto-amputated Meckel’s diver-
ticulum with persistent residual cord to the umbilicus. This rare anomaly has the potential to cause
serious complications by providing an intra-abdominal band with the risk for volvulus or internal her-
niation of small intestine.
 2013 The Authors. Published by Elsevier Inc. Open access under CC BY-NC-ND license.Meckel’s diverticulum is an antimesenteric illeal outpouching
located 30e150 cm proximal to the ileocecal valve that can contain
heterotopic gastrointestinal tissues. Johann Meckel (1781e1833), a
German anatomist, ﬁrst identiﬁed the embryologic source of this
small intestinal diverticulum as a failure of obliteration of the
vitelline (or omphalomesenteric) duct [1]. It is the most common
congenital anomalyof the gastrointestinal tract,with an incidence of
1e3% [2]. The vitelline duct traverses the umbilical cord and con-
nects the fetal yolk sac and the developing midgut. After providing
nutrition to the fetus, the vitelline duct normally obliterates by the
seventhweek of life. Incomplete obliterationof the duct can result in
various remnants, most commonly a Meckel’s diverticulum.
Alexis Littré (1654e1726) ﬁrst described a hernial protrusion of
an intestinal diverticulum, later known as Meckel’s diverticulum.
This condition is now referred to as “Littré’s hernia.” Among Littré’s
hernias, the most common location to contain a Meckel’s divertic-
ulum is an inguinal hernia (50%), followed by umbilical (12e30%)
and femoral (19e30%) [3].
In this report, we describe an infant male with a vitelline duct
remnant contained in an inguinal hernia sac. This was found inci-
dentally during an open inguinal hernia repair and orchidopexy.: þ1 216 445 1035.
f@ccf.org (F.G. Seifarth).
Inc. Open access under CC BY-NC-ND licen1. Case report
The patient was a 4 month old male, born at full term. His
mother’s past medical history was signiﬁcant for alcohol abuse. At
birth, the child was noted to have several physical abnormalities,
including club feet, lumbar scoliosis, as well as bilateral unde-
scended testicles. At 4 months of age, he underwent scheduled
orchidopexy and left inguinal hernia repair. Intraoperatively a cyst
like structure resembling the vermiform appendix was found,
contained in the inguinal hernia sac. After being incised, meconium
was expressed. The structure was noted to be adherent to the in-
ternal lining of the hernia sac (Fig. 1). A thick ﬁbrous stalk from its
base leading to intra-abdominally was found. Transinguinal lapa-
roscopy revealed a continuous connection of the cyst to the um-
bilicus. Subsequent transumbilical laparoscopy conﬁrmed a free
band connecting the umbilical ring with the cyst within the
inguinal canal (Fig. 2). The leading diagnosis at the time was a
herniated and incarcerated Meckel’s diverticulum, that had auto-
amputated. No residual small bowel diverticulum was found on
laparoscopic exploration. The cyst including cord to the umbilicus
were excised and sent to pathology which showed ﬁbrous con-
nective tissue with a diverticulum-like structure containing small
intestinal mucosa, consistent with vitelline remnant or auto-
amputated Meckel’s diverticulum.
2. Discussion
In this report, we present a case of a vitelline duct remnant
within an inguinal hernia sac. We suspect an intrauterine auto-se.
Fig. 1. Cystic structure encountered within inguinal hernia sac. Separated from rest of
spermatic cord. Fibrous cord leading intra-abdominally (* cyst, ** spermatic cord,
*** testicle).
Table 1
Complications of vitelline duct remnants.
Gastrointestinal bleeding
Bowel obstruction
Perforation
Diverticulitis
Littre’s hernia (internal hernia)
Strangulation
Omphalomesenteric ﬁstula
Volvulus
Intussusception
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infant male, found incidentally during an orchidopexy and inguinal
hernia repair. Vitelline duct remnants present in a broad variety;
from obliterated bands to complete sinus tracts between small
bowel and umbilicus with or without continuous connection
between the intestine and the umbilical ring. Diagnostic laparos-
copy did not reveal a residual outpouching of the small intestine,
suggesting a complete detachment of a vitelline duct remnant at its
intestinal base with residual obliterated cord to the umbilicus.
We speculate that the vitelline duct remnant either became
strangled within the processus vaginalis in utero, leading to
hypoperfusion at its base with subsequent detachment, or spon-
taneously detached from its intestinal origin followed by herniation
through the open processus vaginalis. Though this infant was
asymptomatic at presentation, there are several potential compli-
cations of vitelline duct remnants (Table 1). The most concerning
ﬁnding in this case was the ﬁbrinous band connecting the remnant
with the umbilicus crossing the peritoneal cavity similar to a violin
string, posing a risk for volvulus.
To our knowledge, there is only one previously reported case of
auto-amputation of a Meckel’s diverticulum [4]. However, our caseFig. 2. Inguinal cyst with ﬁbrous connection from cyst to umbilicus after extraction via
umbilicus (* cyst, ** ﬁbrous band, *** testicle).differs in terms of time course, presentation, and anatomy of this
phenomenon. The previously reported patient was a 52 year old
male who presented with a bowel obstruction by a diverticulum
attached to the abdominal wall via an adhesion that developed
subsequent to abdominal surgery several years prior. In contrast,
our patient was an asymptomatic infant with a congenital diver-
ticulum attached to the umbilicus.
The processus vaginalis is an outpouching of the peritoneum
that follows the intra-abdominal descent of the testes through the
internal inguinal ring. Once the testes reach the scrotum, the
processus vaginalis obliterates above the testicle, and persists
below as the tunica vaginalis. In the majority of full term neonates,
the processus vaginalis is closed at birth. Failure of this process can
result in an indirect inguinal hernia. Testicular descent and closure
of the processus vaginalis are likely linked biochemically and
anatomically; undescended testicles are often accompanied by
patency of the processus vaginalis [5,6]. One possible explanation
for the phenomenon observed in this patient is that in utero
incarceration of the vitelline duct remnant prevented closure of the
processus vaginalis and testicular descent.
The reported prevalence of Meckel’s diverticulum is 1.2e2%
[7,8]. Patients are typically asymptomatic and the reported mor-
tality rate is less than 0.01% [8]. Because Meckel’s diverticulum is
rare and has a low morbidity, routine screening is not justiﬁed.
Furthermore, Meckel’s diverticulum is not easily detected. Since
Meckel’s diverticula often contain heterotopic gastric mucosa, they
may be detected using scintigraphy with technetium-99m per-
technetate, which accumulates in mucoid epithelial cells. However,
the sensitivity of this imaging modality is moderate and dependent
on the amount of heterotopic tissue causing symptoms, such as
bleeding [9,10]. Given the asymptomatic presentationwe think that
there was no indication for preoperative scanning or imaging this
infant.3. Conclusion
In this report, we present the unique case of an inguinal herni-
ation of an isolated vitelline duct remnant with ﬁbrous connection
to the umbilical ring, but no association to the intestinal tract. The
patient was asymptomatic and the remnant an incidental ﬁnding.
The intra-abdominal cord was excised along with the remnant to
prevent serious complications like volvulus or intestinal hernias.Conﬂicts of interest
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